Abstract-Organizations adapt existing business processes in order to become competitive but a change in a process affects other processes as well. In order to support the required change suitable technologies must be provided so that business could run smoothly and efficiently. Since in a dynamic business environment requirements are changed frequently it is difficult to update underlying technologies to support changes in business processes. This creates a gap between business and information technology (IT) that directly affects whole business. In this study requirements for a dynamic business and a co-evolution model are presented that may bring both the entities closer to bridging the gap in a dynamic business organization. The co-evolution model has been used in a financial institution and feasibility and viability of the model has been observed.
INTRODUCTION
Today a large number of companies are increasingly automating business processes with latest information technology (IT) in order to meet customers' requirements. Most of the organizations invest hefty budget for acquiring IT but fail to achieve the desired results in terms of return on investment. Researchers and practitioners found that absence of alignment between business and IT causes the failure to meet the desired goals of organizations. Earlier researchers focused on aligning business strategies and IT strategies [1] . Now alignment is studied at strategic, operational and IT project levels [2] [3] [4] . The main reason of the failure is that business requirements and IT evolve separately consequently the rate of evolution is different in both the entities. If the business requirements and underlying technologies co-evolve then they will have a significant impact on business. Technologies are continuously emerging that help to develop and improve business processes whereas the requirements coerce IT to be evolved in order to meet the business needs. An analysis of co-evolution requirements has been discussed in a study conducted by Khan & Zedan [5] in which dependency, independency and interdependency between both the entities is discussed. In a dynamic business environment it is necessary that underlying technologies are evolved to support the business but due to continuous changes adaptability in technology is difficult and that affects the efficiency of the business. Therefore, an efficient dynamic business requires supporting IT to be evolved so when business requirements are changed the supporting software has to be evolved i.e. a coevolution should occur. Contrary to this if changing business requirements are not supported by the IT a gap is created due to absence of co-evolution in turn decrease in efficiency of the business happens. Morrison et al. [6] used the co-evolution term for describing evolution in both business and IT at different rate. Business requirements or supporting technologies are evolved due to internal or external changes. If the business processes are independent of each other the evolution is easy and each process can adjust it, but for coevolution business processes are interconnected and therefore, a change in a process affects other processes as well. To carry out business activities smoothly and effectively all the processes need to be co-evolved. Researchers and practitioners have demonstrated various models to bring both business and IT into alignment and the most well-known model is Strategic Alignment Model (SAM) in which alignment is observed at three levels within organizations [7] . In another study [8] presented three-layers model in a firm and discussed the business-IT alignment as a co-evolutionary process and asserted co-evolution occurs due to external changes and within organizational components. Earlier researchers and practitioners focused on aligning business strategies and IT strategies with the understanding that one could align the other [1] . In a study Chebrolu [9] assessed the relationship between strategic alignment and IT effectiveness in order to ascertain the dominance between the two constructs. Recently Suwatana, Winai, & Do [10] presented both strategic and operational levels within organizations in order to align both business and IT. In a study Richard & Lucy [11] described the importance of alignment between business strategy and IT strategy and stressed the need of technological readiness in terms of human resource before financial investment. Many studies have shown that IT investment has been effective in organizations' performance in different business areas [12] . A four-layer framework aimed at reducing gap between business and IT by considering requirements of business and information management rather information systems [13] . For business-IT alignment a conceptual model-driven approach has been presented by [25] that aim at restriction of freedom in process modeling. A model based on social, cultural and structure aspects was presented in order to achieve alignment between business processes and IT [30] . In order to gain maximum benefits from technology an organization must be responsive and it should accustomed to changing business challenges requirements and opportunities [14] . Khan [15] presented a coevolutionary framework using K-mediator that aims at reducing gap between business and IT. In the present time the business-IT alignment seems slow rather stationary in view of www.ijacsa.thesai.org increasing and emerging technologies around the globe. In a recent study an approach has been proposed that helps evaluation of alignment level between business process and supporting software [29] .
In this paper co-evolution requirements for a dynamic business have been presented. Also a co-evolution model for business and IT is presented and later the model is validated in a dynamic financial business organization where a change causes a co-evolution. The efficacy of co-evolution requirements is discussed and finally recommendations for effective co-evolution in organizations are presented.
II. CO-EVOLUTION MODEL
Companies are adopting IT function in business processes in order to facilitate customers. Now customers can access a firm's database and give and track their orders online from manufacturing to delivery. Business processes not only aligned with the IT functions but co-evolve as the requirements are changed. Ehlrich et al. [21] introduced the term ‗co-evolution' and researchers and practitioners have been using this term in research to explain that evolution of one entity is partially dependant on another entity [22] [23] [24] . In biology coevolution occurs in an ecosystem in which each living creature has other creatures of the same environment and other creatures are the parts of its environment [24] . In the present study ecosystem comprises of financial institution and related industries that may influence the institution under study. When co-evolution occurs it impacts both individual elements and the environment. Co-evolution concept has been used in variety of areas from biology to commerce and business to technology [8] .
In a dynamic business environment business processes keep changing in a fast paced environment and therefore, it is important to know the requirements for a dynamic business environment.In a dynamic business environment new policies, rules, regulations and customer demands change with a passage of time, therefore on one hand new technologies are integrated to support the changes while on the other hand new models are evolved to facilitate in evolution to both the entities. In a dynamic distributed business environment one may expect unusual events and underlying technologies must be able to handle such situations. In dynamic environment business processes should have loose coupling with each other so that propagation of any change is minimum from one process to another [5] . In the event of any partnership the business processes should be changed in order to accommodate new rules, policies that occur due to new collaboration [16] .
In view of a dynamic business environment a co-evolution model is presented where business processes (b1, b2, b3) are supported by underlying IT services (t1, t2, t3). Since the business environment is dynamic a change occurs in business processes and a new process b4 is added to the existing processes. In order to meet the evolution requirement in business processes IT services need to be evolved as well and therefore, a new IT services t4 is created. Figure 1 depicts the scenario where different business processes are integrated and process b2 is evolved to b2' and supporting IT service t2 also co-evolved to t2'. Also a new business process b4 and its supporting IT service t4 is added. In Figure I it is obvious that adaptability in business or IT function will cause a change in another entity that in turn results a co-evolution. Co-evolution increases efficiency and performance in business and meets customer requirements. It is to be noted that change in a business process or IT can be due to customers' demands or surrounding environment in the marketplace. It is also important for a co-evolution that managers in both business and IT are knowledgeable in each other domains in order to keep co-evolution. When a change occurs in either business requirements or IT function manager of either entity must communicate the supporting function required to co-evolve through the different layers of management and ensure the communication is reached to each level effectively.
A. Efficacy of the Model
Dynamic business organizations strive to optimize available resources in order to provide efficient services and to meet customers' needs. Since the alignment between business and IT in organizations is persistent and has potential implications researchers give it priority in organizations [17] . Any change in business process or technology may affect the entire business, therefore, it is necessary to consider any change with great care. In a dynamic business environment a co-evolution between business and IT enables organizations to achieve optimization. In order to see the efficacy of the coevolution model a service industry was selected because service requires skilled personnel and an effective and efficient technology for running smooth business [10] . A financial institution (called FI for privacy agreement) was selected due to its dynamic nature of business. Financial institutions are more frequently change requirements and adapt processes and underlying technologies. FI provides effective and efficient services to its customers both online and offline. Recently in board meeting of the institution it was discussed to establish a new department that could process customers loan requests in a short period of time. The board decided to approve the establishment of department with required resources. It was noticed the new department required the customers' data on a regular basis so that loan applications could be completed in a minimum time. This process required linkage of other departments with the new department via telecommunication. Customer applications for loan are submitted in a local branch whereas the data is transmitted to other departments immediately so that they could process data and send to the newly established department. In order to handle customers' data in a timely manner different departments also required IT to be updated. Hence the creation of new department caused to update and purchase new telecommunication devices and software. This clearly shows the co-evolution in both business and IT which is in agreement with the co-evolution model. In result of the co-evolution all departments are updated with processes and required technologies. This ensures that the organization is working with the updated information and latest tools available. In the co-evolution model different business processes and technologies are loosely coupled therefore coevolution is easy and the organizations benefit extensively in result of any change in the business.
III. VALIDATION OF THE MODEL
In order to validate the model it was decided to collect data by a survey instrument and a case study in a financial institution. A case study approach helps to understand variables in real life situation. A case study provides rich, extensive and complete details [26] . In this study an intrinsic case study is used that helps to understand specific phenomena in an environment. The questions in the survey instrument were divided in three sections. The first part consisted of questions related to measuring performance of the institution; the second part comprised of questions measuring the business and IT strategies and the third part of the questionnaire focused on the organization architecture. All the questions were prepared using on Likert's scale of 1 to 5 where 1 stands for ‗Strongly Disagree' (SDA) and 5 stands for ‗Strongly Agree' (SA). The remaining values in between are as 2= ‗Disagree' (DA), 3='Neutral' (NU) and 4='Agree' (AG). The survey instrument was distributed to different employees working in different departments at different levels. Table I shows the parameters used in the questionnaire in order to determine the performance in the organization. Since a change in requirement has caused creation of a new department in the firm it was necessary to observe the coevolution in other departments so that the co-evolution model could be validated. There were 52 survey instruments distributed among employees at operational and management levels in the firm. Table II and Table III show the expressions used in the questionnaire in order to get data in both business and IT areas. Out of 52 distributed surveys 36 questionnaires were received from the financial institution (F1). The survey questionnaires were scrutinized and only 29 questionnaires were found complete in all aspects. Cooper & Schindler [18] stated that a measure is reliable to the degree that it supplies consistent results. Reliability of a questionnaire is important in order to obtain results and hence it was necessary to ensure all items in the questionnaire were reliable. According to [27] an item is called a reliable item when same results are produced by the same items. Internal consistency in reliability is significant which shows consistency in a measuring scale [19] . and to determine internal consistency in a measure reliability of the questions in the survey instrument a reliability test was conducted to determine Cronbach's alpha value [19] [20] . After a reliability test it was found 26 questionnaires had Cronbach's alpha value greater than 0.7 that gave confidence to select them for the study. The data collected from the employees were coded into a spreadsheet according to the conventions stated by [28] and assigned numerical values to answers given by respondents in the questionnaires. The values become attributes of the variables. Table IV shows the scores obtained against each parameter used in the questionnaire.
A co-evolution may not take place until all the developing business processes are completely sustained by underpinning evolving technologies. In the financial institution under study it is illustrated from Table IV that absence of latest acquisition of IT (TA) and expertise (TE) may create a gap between evolving business processes and IT as most of the respondents were neutral (value close to 3) for giving answers to such questions. It is obvious from the data that the firm performed well as it received high return on investment (RI) in IT as most of the respondents responded with average value of little higher than 4 (i.e. Agree). This is possible because all the employees of IT department were involved in changing the business requirements as evident from the data parameter IN that has average value higher than 4. These data were also supported by TB and TU where employees agreed that in planning for IT knowledge of business is essential that helps updating IT for any change in business requirements. This clearly shows that when a change was required in the institution knowledgeable people in business from IT were required to update technology in order to support the change. The co-evolution model proves its viability and good results show its feasibility in financial institution.
IV. CONCLUSION
Co-evolution process is a key of success in a business where both business and IT are evolved to expedite businesses in order to meet requirements. As the Organizations always look for different strategies to optimize their businesses and seldom consider to co-evolve business processes with underlying technologies. In this study it is discussed that the requirements of a dynamic business environment and presented a co-evolution model of business and IT. It is observed in a financial institution that in result of a change in business different business processes and supporting technologies are co-evolved. Co-evolution increases the efficiency and effectiveness of a business that facilitates to meet customer demands.
The model works well when both business and IT coevolve without any delay, however, as organizations tend to change either business process or IT at slow pace the desired results may not be achieved. Therefore, in future, it is anticipated to work on rate of change in business or IT so that organizations could decide to control the speed of co-evolution. The predetermination of co-evolution speed will help organization to manage resources efficiently and effectively and decision makers may find it convenient to manage businesses. In future it is expected to have an evaluation of the co-evolution model in other industries with different methodology.
